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ハナモツ水抽出物／Laccaic acids は IFN-γシグナルと  
CTGF 発現を調節することによりがん悪性化進展を抑える 
(Lac water extract/Laccaic acids inhibit tumor progression 
by regulating IFN-γ signaling and the expression 




associated	 fibroblasts,	 myeloid	 progenitor	 cells,	 and	 vascular	
endothelial	cells.	The	interaction	between	cancer	cells	and	other	
stromal	 cells	 affects	 tumor	 initiation,	 progression,	 and	
metastasis	through	the	inflammatory	cytokine	and	growth	factors.	
Acute	 inflammation	 mediated	 through	 inflammatory	 cytokines	 has	
anti-tumor	 function,	 but	 chronic	 inflammation	 by	 persistent	
exposure	to	inflammatory	cytokines	can	lead	to	immune	resistance	
and	promote	tumor	initiation	and	malignancy.	These	inflammatory	
microenvironment	 can	 also	 induce	 tumor	 plasticity	 such	 as	
epithelial-to-mesenchymal	 transition	 (EMT).As	 a	 consequence,	
various	 neutralizing	 antibodies	 and	 antagonists	 have	 been	
approved	 for	 targeting	 such	 tumor-promoting	 inflammatory	
cytokines	and	growth	factors.		
Amongst	the	cancer-associated	inflammatory	cytokines	and	growth	
factors,	 Interferon	 (IFN)-g	 is	 an	 important	 cytokine	 for	 the	
immune	surveillance	in	tumor	development.	IFN-g	is	regarded	as	an	
effector	molecule	of	anti-tumor	immunity	to	inhibit	tumor	growth,	
but	 recent	 studies	 have	 shown	 that	 IFN-g	 also	 shows	 tumor-
promoting	function	under	the	certain	circumstances.	On	one	hand,	
persistent	IFN-g	exposure	leads	to	immunosuppressive	response	by	
upregulation	 of	 PD-L1,	 which	 triggers	 cytotoxic	 T	 lymphocytes	
exhaustion	and	increases	the	resistance	of	cancer	cells	to	natural	
killer	cell	lysis.	On	the	other	hand,	IFN-g	regulates	tumor	cell	
plasticity	 and	 EMT,	 invasion,	 and	 metastasis,	 along	 with	 other	
cytokines	 and	 growth	 factors,	 such	 as	 tumor	 necrosis	 factor-
a(TNF-a),	 interleukin-6	 (IL-6),	 and	 transforming	 growth	 factor	
beta	(TGF-b).	In	addition	to	those	inflammatory	cytokines,	IFN-g	
also	regulates	the	secretion	of	connective	tissue	growth	factor	
(CTGF),which	 is	 known	 to	 be	 important	 for	 cancer	 cell	
proliferation,	 migration,	 and	 invasion.	 Therefore,	 a	
pharmacological	 inhibition	 of	 its	 IFN-g	 signaling	 can	 be	 an	




control	 the	 interaction	 between	 cancer	 cells	 and	 stromal	 cells	
within	tumor	microenvironment,	especially	from	natural	products.	
Natural	 products	 are	 a	 rich	 source	 of	 compounds	 for	 drug	
discovery,	 and	 many	 drugs	 are	 developed	 from	 natural	 products	
including	 anti-cancer	 agents.	 Clinically,	 the	 derivatives	 of	
natural	 products	 such	 as	 vincristine,	 taxol,	 camptothecin,	
etoposide,	 etc,	 have	 been	 used	 for	 cancer	 patients.	 In	 chapter	
1,	 I	 aim	 to	 identify	 a	 natural	 product	 which	 suppress	 IFN-g	
signaling.	 Amongst	 112	 kinds	 of	 natural	 products,	 I	 identified	
lac	 water	 extract	 as	 a	 potent	 inhibitor	 of	 IFN-g	 signaling.	
Laccaic	acids,	major	components	of	lac	water	extract,	suppressed	
IFN-g	 signaling	 through	 JAK2-STAT1-IRF1	 axis.	 In	 chapter	 2,	 I	
further	focused	on	 the	effects	 of	laccaic	acids	on	cancer	cell	
behavior,	 including	 cell	 migration	 and	 proliferation.	 CTGF	
negatively	 regulates	 cancer	 cell	 invasion	 and	 metastatic	
potential,	 and	 the	 stimulation	 with	 inflammatory	 cytokines	
induces	cancer	cell	migration	in	concert	with	the	suppression	of	
CTGF	expression.	Importantly,	laccaic	acids	inhibit	inflammatory	
































らかにした。第１章では IFN-γシグナルのターゲット分子である PD-L1 のプロモーターを
用いたレポーターアッセイを作成し、112 種類の天然薬物エキスライブラリーのスクリーニ
ングによって、ハナモツ水抽出物（Lac）が IFN-γターゲット分子の発現を最も強く抑制す
ることを明らかにした。さらに Lac は IFN-γシグナルの下流分子として知られている MHC
クラス I 発現も PD-L1 発現同様に阻害したことから、Lac は PD-L1 ではなく、IFN-γ経路を
抑制していることが示唆された。分子生物学的な解析から、Lac が JAK2-STAT1-IRF1 シグ
ナル経路を阻害していることが示された。加えて化学的なプロファイリングから IFN-γシ
グナルを阻害す Lac の活性成分として Laccaic acid A、B、C、E を含むラッカイン酸を同定
した。第２章では結合組織成長因子（CTGF）のがん細胞増殖・浸潤における重要性、特に





なことに、Cancer Genome Atlas の肺腺がんデータセットの解析から、CTGF と p38 のリン酸







より低下した CTGF 発現だけでなく、がん細胞における内在性 CTGF の発現の増加や細胞
移動と増殖の阻害効果を示した。加えてラッカイン酸はがん細胞の EMT 関連分子である





暉 氏の本学位論文の内容を精査するとともに面接審査を行い、李 陸暉 氏が博士(薬科学）
の学位を受けるに十分に値すると判断した。 
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